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Supplemental Methods: MudPIT nano-LC/MS/MS.
A Waters 2D nano-Acquity UPLC (ultra performance liquid chromatography) and Q-TOF Premier tandem mass spectrometer was used for all proteomics experiments (Waters, Milford, MA). The solvents for the first dimension LC was 20 mM ammonium formate, pH10 (solvent A) and 100% acetonitrile (solvent B), respectively. The peptide sample was loaded onto an XBridge BEH130 C18 trap column (Waters). There were 10 fractions and 2 flushes based on increasing percentages of solvent B: 1. The parameters for the MS instrument were following: nanoESI+ selected as ionization source using the Nano-sprayer (Waters) coupled with a PicoTips emitter (New Objective, Woburn, MA), a 3 kV capillary voltage, sample cone voltage 42 V, extraction cone voltage 3.0 V, collision energy for MS1 scan 5 V, TOF reflectron operated in V-mode, source temperature set at 100 °C, MS resolution of 10,000 at FWHM for V-mode, MCP/TDC detector (micro-channel plate/time-to-digital converter) voltage set at 1,950 V. All MS measurement was within 123 ppm or better depending on room temperature and day-to-day variance.
Nano-LC/MS/MS was carried out for each fraction of MudPIT experiment with a DDA (datadependent acquisition) survey method, and data was acquired between 15 and 115 min of LC run time with MS1 m/z range from 350 to 1900. MS1 scan time for precursor ions was 1 sec with 0.1 sec interscan delay. For each MS1 scan, a maximum of four ions were selected for MS/MS scan with CID fragmentation. Only ions with multiple charges were selected for MS/MS scan.
Transmission electron microscopy determination of the average core diameter of 10-PAA and 10-AZA. A Phillips Technai 12 transmission electron microscope was used to acquire the images of 10-PAA and 10-AZA. From the TEM images, an average core diameter of each nanoparticle was obtained using ImageJ, with the TEM scalebar as a standard. The average diameter and standard deviation given are the average of 25 individual nanoparticles in the TEM image. Table S1 . Proteins identified in each SPION-depleted serum incubation. "S" -slow-exchange protein binder (found in F4 and centrifugation), "F" -fast-exchange protein binder (cent. only). DS -50% depleted serum, Ser -10% serum. All unlabeled samples were incubated in DS. Redlabeled proteins indicated changes between depleted serum and serum-incubated 25-AMP. Figure S1 . Flow field-flow fractionation operation principle. Top: schematic of the channel, and locations of each liquid flow. Middle: Equilibration step. In this, the channel flow is off, and samples are allowed to accumulate against the accumulation wall. Bottom: Elution step. Analytes will be centered some distance from the accumulation wall (horizontal lines), and will elute out more quickly the closer they are to center of the channel. Since the equilibration height influences the channel velocity felt by the analyte, the retention time t r is directly proportional to the hydration diameter d of the particle:
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where η is the viscosity of the channel solution, w is the thickness of the F4 channel, k is Boltzmann's constant, T is the solution temperature and V and V c are the channel flow rate and cross flow rate, respectively. With the retention time, cross flow and channel flow, the hydrodynamic diameter can be determined. Figure S2 . TEM images of nanomaterials investigated in the study. *TEM images of commercial particles provided by Ocean Nanotech. 
Confirmation of protein-nanoparticle kinetics by gel electrophoresis.
To confirm the kinetics between SPION and protein, single protein incubations were done. 10-AZA and 25-AMP were incubated with protein (apolipoprotein A1 and alpha-1-antitrypsin with 10-AZA, transferrin and haptoglobin with 25-AMP). The samples were incubated in a ~12:1 protein:particle molar ratio, to ensure complete binding of protein to SPION. After the incubation, collections were conducted similarly to the depleted serum incubations. Samples were then analyzed by SDS-PAGE for the presence or absence of protein. The SDS-PAGE gel comprised of an 8% polyacrylamide resolving gel and a 4% stacking gel. Samples were allowed to run for 40 minutes at 200V. The gels were then stained with SYPRO Ruby (Bio-Rad), and imaged using a Typhoon fluorescence scanner. Figure S5 . Capillary Zone Electrophoresis of 10-AMP with various proteins. 1 If a protein has slow-exchange kinetics with 10-AMP, then both a complex peak and a free NP peak will be seen in the electropherogram. A fast-exchange kinetics or non-binding peak will not form the second peak. Transferrin, haptoglobin and A1AT were all slow-exchange by F4, while APOA1 was believed to be fast-exchange.
Confirmation of protein-nanoparticle kinetics by capillary electrophoresis (CE).
All CE experiments were conducted on a Beckman-Coulter P/ACE MDQ Glycoprotein System, using a 50 cm unmodified silica capillary (with 40cm from inlet to detection window) with an inner diameter of 75 microns. 10 mM borate buffer (pH 9.0, prepared from solid borax and boric acid) was used as the running buffer, and separations were conducted at 15 kV with detection at 232 and 280 nm. A 3:1 molar ratio of protein to nanoparticle was incubated in 10mM phosphate (pH 7.5) overnight prior to injection onto the Beckman. Dimethyl sulfoxide was added as a neutral marker prior to analysis.
Determination of zeta potential from electropherograms. The zeta potential of the nanoparticles can be determined from the electrophoretic mobility calculated by capillary electrophoresis. A modified Smuluchowski equation was used in the calculation of the zeta potential 2 :
ߞ ൌ ߤߟ ߝ ൌ ߥߟ ‫ܧߝ‬ where ζ is the zeta potential, µ is electrophoretic mobility, η is the solution viscosity, ε is the dielectric constant, ν is the analyte velocity in the capillary, and E is the electric field strength across the capillary. 40 µL samples were prepared, and then analyzed using a 660 nm assay kit for quantifying protein levels (PN #22662, Thermo Pierce), according to the kit protocol. Calibration standards used were bovine serum albumin from 125~2000 µg/mL, provided with the assay kit. B) F4 fractograms of 25-AMP incubated with 50% depleted serum or 20% pure serum. Absorbance detection was conducted at 280 nm. The channel flow and cross flow for the F4 were both 0.75 mL/min. A) B)
